INTRODUCTION
============

The International Agency for Research on Cancer reported a total of 18,078,957 cancer cases worldwide in 2018 including 2,088,849 breast cancer (11.6%) cases, making it the second most frequent type. Breast cancer was the most common cancer among women that accounted for 24.2% of the cases \[[@B1]\]. In Korea, there were 22,395 invasive breast cancer patients in 2017, making it the fifth most common cancer type (9.6%). In women, it was the most common cancer type and accounted for 20.3% of the cases \[[@B2]\]. A total of 9,555,027 people died of cancer worldwide in 2018, of whom 626,679 people died of breast cancer \[[@B1]\]. Among all cancer deaths, breast cancer ranked fifth (6.6%), while breast cancer was ranked first (15%) in women as the cause of death due to cancer \[[@B1]\]. In South Korea, a total of 79,153 people died of cancer in 2018, including 2,473 from breast cancer, and breast cancer ranked sixth (8.1%) among women as the cause of cancer death \[[@B2]\]. According to the data from the Korea Central Cancer Registry (KCCR), 26,534 cases of breast cancer occurred in Korea in 2017, including 22,395 and 4,139 cases of invasive cancer and carcinoma *in situ*, respectively.

The Korean Breast Cancer Society (KBCS) established the registration system in 1996. Since 2001, KBCS has administered the online registration system to collect and distribute the nationwide breast cancer information. This data includes not only physical parameters of breast cancer patients, such as sex, age, height, and weight, but also other valuable data for breast cancer research, such as molecular subtype, stage, and type of surgical procedure. This study analyzed the characteristics of breast cancer in Korea using the data registered in KBCS and KCCR in 2017 and investigated the breast cancer trends in Korea over the past 17 years.

DATA COLLECTION
===============

Data sources
------------

This study analyzed the breast cancer patients newly enrolled from January 1 to December 31, 2017. The analysis included the number, age, and incidence of breast cancer patients in Korea based on KCCR data, which includes both invasive cancer and carcinoma *in situ* (with International Classification of Disease, 10th version \[ICD-10\] code: C50 and D05) \[[@B3]\]. The KCCR began as a hospital-based nationwide cancer registry that was initiated by the Ministry of Health and Welfare in 1980. The KCCR annually publishes the incidence, mortality, and prevalence rates for the cancer-related data that has been collected since 1999.

This study, based on the data collected through the KBCS online breast cancer registry system (<https://registry.kbcs.or.kr/ecrf/>), analyzed the patient characteristics (including age, menopausal status, and treatment type) and disease characteristics (including tumor size, lymph node status, biological marker, and stage). The study was approved by the Institutional Review Board of Jeonbuk National University Hospital (approval No. 2020-03-031).

The Global Cancer Incidence, Mortality and Prevalence (GLOBOCAN) database contains information on 36 types of cancers from 185 countries organized by age and gender. The most recent data are for 2018. Moreover, this data is available online at the Global Cancer Observatory (<http://gco.iarc.fr>) \[[@B4]\].

Statistical analysis
--------------------

A typical description of breast cancer incidence includes invasive cancer (ICD-10 code: C50) alone, while the inclusion of carcinoma *in situ* lesion is separately indicated.

Cancer incidence is defined as the number of newly occurred cases per 100,000 persons in a particular population for a year, and this is expressed as the crude rate (CR) and age-standardized rate (ASR). CR is defined as the number of newly occurred cancer patients in a particular population during an observation period and is typically expressed as the number of cancer diagnoses per 100,000 people \[[@B5]\]. The ASR is a weighted average of the age-specific rates, where the weights correspond to the proportions of corresponding age groups of a standard population \[[@B6]\]. The standard population in this study was adopted from Segi\'s world standard population \[[@B7]\].

The trend of the ASR is summarized as an annual percentage change (APC) using Joint regression \[[@B8]\]. In contrast, an average annual percent change (AAPC) is primarily used to identify the overall change over a set period of time, which analyzes the entire trend without considering a year-to-year change \[[@B9]\]. This study used a Joinpoint model 4.3.1 (National Cancer Institute, Bethesda, USA) to analyze the APC and AAPC.

The relative survival rate (RSR) compares the survival over a certain period of time between people with a specific disease and those without the disease. It is calculated by dividing the percentage of patients with the disease who are still alive at the end of the study period by the percentage of people in the general population of the same sex and age who are alive at the end of the same time period. The RSR shows whether the disease shortens the life-span. A *p*-value less than 0.05 was considered statistically significant. SPSS version 20.0 (IBM Corp., Armonk, USA) was used for statistical analysis.

BREAST CANCER STATISTICS IN KOREA IN 2017
=========================================

Incidence
---------

In 2017, a total of 26,534 patients were newly diagnosed with breast cancer. Of these, 22,395 (84.4%) and 4,139 (15.6%) patients were diagnosed with invasive cancer and carcinoma *in situ*, respectively. There were 104 (0.3%) cases in men, 9 of which were diagnosed as carcinoma *in situ*. The CR of breast cancer excluding carcinoma *in situ* was 86.9 per 100,000 women, while that including carcinoma *in situ* was 103.0 per 100,000 women. The ASR excluding carcinoma *in situ* was 63.0 per 100,000 women, while that including carcinoma *in situ* was 75.3 per 100,000 women.

In 2017, a total of 109,963 cases of cancer were newly reported in women, of which breast cancer was the most common. In terms of CR, invasive breast cancer ranked higher than thyroid cancer (78.5) and was the first among all cancers. Invasive breast cancer was ranked second only to thyroid cancer (68.9) in terms of ASR \[[@B2]\].

Age distribution
----------------

According to the data from KCCR and KBCS, the pattern of age distribution in breast cancer patients in 2017 was similar to that reported previously \[[@B10]\]. According to the KBCS registry data, the age of the youngest and the oldest patient diagnosed with breast cancer was 15 years 99 years, respectively. In the age distribution, the highest frequency of breast cancer was observed in the 40--49 years age group (4,174 cases, 35.9%), followed by the 50--59 years group (3,530 cases, 30.4%). According to the KCCR data, the 40--49 years group had the highest frequency of breast cancer with 8,867 cases (33.4%), and the 50--59 years group had the second highest frequency of breast cancer with 7,944 cases (29.9%) ([Table 1](#T1){ref-type="table"}).

###### New cases of breast cancer diagnosed in 2017 in Korea by age

![](jbc-23-115-i001)

  Age (yr)   KBCS registry data   KCCR data
  ---------- -------------------- ----------------
  \< 20      5 (\< 0.1)           11 (\< 0.1)
  20--29     117 (1.0)            244 (0.9)
  30--39     1,157 (10.0)         2,413 (9.1)
  40--49     4,174 (35.9)         8,867 (33.4)
  50--59     3,530 (30.4)         7,944 (29.9)
  60--69     1,803 (15.5)         4,491 (16.9)
  70--79     693 (6.0)            1,956 (7.4)
  ≥ 80       133 (1.1)            608 (2.3)
  Total      11,612 (100.0)       26,534 (100.0)

Values are presented as number (%).

KBCS = Korean Breast Cancer Society; KCCR = Korea Central Cancer Registry.

Surgical treatment and pathologic stage
---------------------------------------

According to the KBCS registry, out of 11,612 patients diagnosed with and registered as having breast cancer in 2017, 7,828 (67.4%) and 3,670 (31.6%) patients underwent BCS and mastectomy, respectively.

According to the stages classified by the American Joint Committee on Cancer and the International Union Against Cancer 7th edition \[[@B11]\], stage I was the most common with 4,995 patients (43.0%), followed by stage II with 3,424 patients (29.5%) and carcinoma *in situ* (stage 0) with 2,052 patients (17.7%) ([Table 2](#T2){ref-type="table"}). This included 274 and 271 patients who were diagnosed with stage 0 and stage I, respectively, in the postoperative pathologic stage after receiving neoadjuvant chemotherapy (NACT).

###### Stage distribution of newly diagnosed breast cancer patients in 2017 in Korea (KBCS registry data)

![](jbc-23-115-i002)

  Stage^\*^   No. of patients
  ----------- -----------------
  0           2,052 (17.7)
  I           4,995 (43.0)
  II          3,424 (29.5)
  III         898 (7.8)
  IV          100 (0.8)
  Unknown     143 (0.8)
  Total       11,612 (100.0)

Values are presented as number (%).

KBCS = Korean Breast Cancer Society.

^\*^Stage was based on the American Joint Committee on Cancer Cancer Staging Manual, seventh edition.

Molecular subtype pattern
-------------------------

The estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor-2 (HER2) status could be identified in a total of 9,674 patients out of the 11,612 enrolled in the KBCS. Hormone receptor (HR) positivity was defined as positivity in ER, PR, or both, and HER2 positivity was defined as 3+ expression or 2+ expression by immunohistochemistry with amplification by fluorescence *in situ* hybridization (FISH) or silver-enhanced *in situ* hybridization (SISH). Patients who were determined as 2+ of HER2 but did not undergo FISH or SISH tests (corresponding to 608 patients) were excluded from the analysis.

The results showed that the number of HR-positive and HER2-negative patients was 6,377 (65.9%), that of HR-positive and HER2-positive patients was 1,133 (11.7%), that of HR-negative and HER2-positive patients was 981 (10.2%), and that of HR-negative and HER2-negative patients was 1,183 (12.2%) ([Table 3](#T3){ref-type="table"}). When the distribution of molecular subtypes was analyzed by dividing the subjects into 3 age groups of \< 40 years, 40--59 years, and ≥ 60 years, different patterns were observed for each age group. The proportion of HR positive and HER2 negative patients was the highest at 66.6% in the 40--59 years group and the lowest at 62.5% in the \< 40 years group. The proportion of HR negative and HER2 negative patients was the highest at 17.8% in the \< 40 year group and the lowest (11.8%) in the 40--59 years group (*p* \< 0.001) ([Supplementary Figure 1](#S1){ref-type="supplementary-material"}).

###### Molecular subtype of newly diagnosed breast cancer in 2017 in Korea (KBCS registry data)

![](jbc-23-115-i003)

  Molecular subtype   No. of patients
  ------------------- -----------------
  HR (+), HER2 (−)    6,377 (65.9)
  HR (+), HER2 (+)    1,133 (11.7)
  HR (−), HER2 (+)    981 (10.2)
  HR (−), HER2 (−)    1,183 (12.2)
  Total               9,674 (100.0)

Values are presented as number (%).

KBCS = Korean Breast Cancer Society; HR = hormone receptor; HER2 = human epidermal growth factor receptor-2.

TREND OF BREAST CANCER IN KOREA
===============================

Incidence
---------

The ASR and the number of newly diagnosed female breast cancer patients is increasing in Korea every year. In 2017, 26,430 breast cancer patients, including carcinoma *in situ*, were diagnosed which was 4.2 times the number of patients (6,234) in 2000 (324% increase; R^2^ = 0.997, *p* \< 0.001) ([Figure 1](#F1){ref-type="fig"}). The breast cancer ASR in 2000 was overall 25.9 (24.3 for invasive carcinoma and 1.6 for carcinoma *in situ*), while the breast cancer ASR in 2017 was 75.3, 63.0, and 12.3 for overall, invasive carcinoma, and carcinoma *in situ*, respectively. The ASR for invasive carcinoma and carcinoma *in situ* increased by 2.6 and 7.7 times, respectively ([Figure 2](#F2){ref-type="fig"}).

![Number of newly diagnosed Korean female breast cancer patients.](jbc-23-115-g001){#F1}

![Trends in age-standardized incidence rate of Korean female breast cancer.](jbc-23-115-g002){#F2}

A steady increase in the change in invasive breast cancer ASR was observed across all age groups from 2000 to 2017. When the age groups were sub-divided by 5-year intervals, the ASR of the 70--74 years group 3.6 fold higher (from 28.9 to 104.1) than that in 2000s, and the increase was more significant in the ≥ 60 years group than in the \< 60 years group ([Figure 3](#F3){ref-type="fig"}).

![Change of age-standardized incidence rate of invasive breast cancer.](jbc-23-115-g003){#F3}

The AAPC of the overall breast cancer ASR between 1999 and 2017 increased by 5.7%, and the AAPCs of invasive cancer and carcinoma *in situ* increased by 5.0% and 11.1%, respectively ([Table 4](#T4){ref-type="table"}).

###### Trends in age-standardized incidence rates for breast cancer according to Joinpoint analysis (1999--2017)

![](jbc-23-115-i004)

                           AAPC (1999--2017)   Trend 1      Trend 2                                          
  ------------------------ ------------------- ------------ ----------- ------------ ------------ ---------- ----------
  All breast cancer        +5.7^\*^            1999--2007   +7.4^\*^    6.2--8.6     2007--2017   +4.9^\*^   4.3--5.5
  Invasive breast cancer   +5.0^\*^            1999--2002   +10.0^\*^   3.8--16.5    2002--2017   +4.7^\*^   4.4--5.1
  Carcinoma *in situ*      +11.1^\*^           1999--2008   +18.0^\*^   15.7--20.3   2008--2017   +7.9^\*^   6.8--8.9

AAPC = average annual percentage change (%); APC = annual percent change (%); CI = confidence interval.

^\*^The APC or AAPC is a significantly different from zero (*p* \< 0.05).

Median age and menopausal status at diagnosis
---------------------------------------------

According to the KCCR data, since 1999 when the data enrollment began, the median age for all breast cancer patients, including invasive cancer and carcinoma *in situ*, has been continuously increasing. In 2017, the median age of all breast cancer patients, invasive cancer patients, and carcinoma *in situ* patients was 51.9, 52.2, and 50.0 years, respectively. The median age of all breast cancer patients had increased by 5.3 compared to 46.6 years in 1999, which was lower than that in the United States ([Figure 4](#F4){ref-type="fig"}) \[[@B12]\]. Although the median age continues to increase every year, the age distribution graph for Korean breast cancer shows an inverted V shape ([Supplementary Figure 2](#S2){ref-type="supplementary-material"}).

![Trends in median age of breast cancer.](jbc-23-115-g004){#F4}

In 2002, 59.4% of the breast cancer patients were in the premenopausal state. However, since then, the number of postmenopausal breast cancer patients has gradually increased, and it was 53.5% in 2015 \[[@B10]\].

Biologic markers and stage distribution
---------------------------------------

According to the KBCS data, the incidence of HR-positive breast cancer continued to increase from 2002 to 2017. Since 2002, the proportion of HR positive breast cancer has increased by 1% or more every year. This phenomenon was observed in both ER and PR, but it was particularly more noticeable in ER than in PR. The proportion of ER positive breast cancer patients increased from 58.2% in 2002 to 76.6% in 2017 (31.6% increase; R^2^ = 0.985, *p* \< 0.001). The proportion of PR positive breast cancer patients increased from 50.7% in 2002 to 66.1% in 2017 (30.4% increase; R^2^ = 0.944, *p* \< 0.001) ([Figure 5](#F5){ref-type="fig"}).

![Changes in the hormone receptor positive breast cancer.\
ER = estrogen receptor; PR = progesterone receptor.](jbc-23-115-g005){#F5}

The proportion of stage 0 and stage I breast cancer patients is continuously increasing, and in 2017, it accounted for 60.5% of all cases, which was a 59.3% increase (R^2^ = 0.914, *p* \< 0.001) from 38.1% in 2002. The analysis by stage shows that the increase in stage 0 was highest, from 7.0% in 2002 to 15.8% in 2017 (119.7% increase; R^2^ = 0.861, *p* \< 0.001). Additionally, the proportion in stage I increased from 31.1% in 2002 to 44.7% in 2017 (43.7% increase; R^2^ = 0.968, *p* \< 0.001). In contrast, the proportions in stages II and III decreased, and the decrease was significant in stage II (37.4% decrease; R^2^ = 0.889, *p* \< 0.001) ([Figure 6](#F6){ref-type="fig"}).

![Changes in the stage distribution of breast cancer.](jbc-23-115-g006){#F6}

Surgical patterns
-----------------

In 2002, the rate of BCS and mastectomy was 37.6% and 61.3%, respectively. Since then, the rate of BCS continued to increase, while that of mastectomy decreased. Thus, the rate of BCS in 2012 increased to 67.2% (126% increase; R^2^= 0.988, *p* \< 0.001), while that of mastectomy decreased to 32.3% (47.3% decrease; R^2^ = 0.984, *p* \< 0.001). Subsequently, however, the rate of BCS decreased slightly to 61.6% (9.1% decrease; R^2^ = 0.991, *p* \< 0.001), while that of mastectomy increased slightly to 37.0% in 2016 (14.5% increase; R^2^ = 0.984, *p* \< 0.001). In 2017, the rates of BCS and mastectomy were as 67.4%, and 31.6%, respectively; therefore, the rate of BCS increased since 2016 ([Figure 7](#F7){ref-type="fig"}).

![Changes in the surgical management of breast cancer.\
BCS = breast conserving surgery.](jbc-23-115-g007){#F7}

Five-year and 10-year relative survival rates
---------------------------------------------

The KCCR data analysis showed that the RSR of breast cancer is steadily increasing. The 5-year RSR of breast cancer patients diagnosed in 1993--1995 was 79.2%, and it increased steadily to 93.2% in 2013--2017. This is the highest rate among organ cancers that occur in women in Korea, including colon, stomach, lung, liver, cervix, uterine, pancreas, and gallbladder but not thyroid cancer. Moreover, the 10-year RSR of patients increased from 71.8% in 1993--1995 to 87.7% in 2008--2012 \[[@B2]\].

According to the local, regional, and distant cancer stages, based on the summary stage of the Surveillance, Epidemiology, and End Results (SEER) program, the 5-year RSR of breast cancer patients diagnosed in 2013--2017 was 98.7%, 92.2%, and 39.9%, respectively \[[@B2]\]. The 5-year RSR of breast cancer patients diagnosed in in 2007--2011 was 97.8%, 89.9%, and 34.5%, respectively, which suggested that survival rates had improved in the advanced stage as well as the early stage \[[@B2]\].

DISCUSSION
==========

The ASR of most cancers occurring in women in Korea, except for breast and lung cancers showed a decreasing trend since 2007 \[[@B2]\]. However, the ASR of breast cancer has increased steadily since the cancer registry report in 1999, showing an average increase of 10.0% per year between 1999--2002 and 4.7% per year between 2002--2017. This is the largest increase among major cancers occurring in women \[[@B2]\]. As shown in [Figure 3](#F3){ref-type="fig"}, the ASR of breast cancer increased across all age ranges and was particularly high in the ≥ 60 years group.

The causes of increase in breast cancer incidence are diverse and complex. There have been some reports that breast cancer incidence is increasing due to the expansion of screening mammography, which could be supported by the fact that the incidence of early stage breast cancer has increased \[[@B13][@B14]\]. The life-time screening rate in Korea has significantly increased from 55.9% in 2004 to 83.1% in 2013, and the APC in the screening rate with recommendation for the national breast cancer screening increased by 3.7%, from 33.2% in 2004 to 59.7% in 2013 \[[@B15]\]. Among the 11,162 breast cancer patients registered in the KBCS registry data in 2017, 5,347 (46.0%) patients were diagnosed as carcinoma *in situ* and small tumor size (≤ 1cm). It is highly probable that these patients would not be clinically detected without screening tests. The improvement in screening rate is considered as an important cause for breast cancer survival as well as increased incidence \[[@B16]\]. In addition, an important and well-known cause of increased incidence of breast cancer is the increased population exposure to risk factors of breast cancer such as reduced fertility and breast feeding, increased exposure to exogenous hormones, obesity and changes in diet and lifestyle \[[@B17]\].

One of the key characteristics of breast cancer in Korea is the higher incidence of young-age breast cancer than in Western countries. This trend is well-observed in other Asian countries. However, the incidence rate is the highest in the 50--54 years old age group in Japan, Singapore, and Taiwan, while the incidence rate is the highest in the 45--49 years old group in Korea \[[@B18]\]. In the United States, the age group with the highest incidence of breast cancer in 2017 was 60--69 years, and the median age was 62 years. This was largely different from those of Korea \[[@B19]\]. The analysis of racial incidence in the United States shows that American-Asians have a higher proportion of breast cancer incidence at a lower age than whites and blacks. In this regard, it is believed that racial factors in addition to social and cultural factors result in national differences \[[@B20]\]. The age group having the highest incidence of breast cancer in Korea from 2000 to 2017 is 40--50 years, while the peak point on the graph is gradually shifting to the right along the X-axis. Because social change took place in Korea within a relatively short time, there is a large difference between generations in terms of reproductive, diet, and lifestyle. If the young age population has a prolonged cumulative exposure to risk factors over time, the baseline risk of breast cancer will increase with age, as in the West, and the age distribution of breast cancer would be similar to that of the West. However, as shown in the racial analysis of the United States, there could be many other differences between Korea and the West \[[@B19]\].

Since 2011, postmenopausal and premenopausal state breast cancer patients accounted for more than 50% and 46--47% of cases, respectively, in Korea \[[@B10]\]. Thus, the importance of precision therapy strategy is emphasized more in premenopausal women than in postmenopausal women. In the KBCS registry data, the number of stage IV patients with distant organ metastasis was 100 (0.8%) in 2017, of whom 46 (46.0%) were premenopausal women. Currently, the endocrine therapeutic options are significantly limited for premenopausal women, as they are mostly focused on postmenopausal women. However, because the effect of endocrine therapy in premenopausal metastatic breast cancer women is equivalent to that of postmenopausal women, it is important in premenopausal metastatic breast cancer women as well \[[@B21]\]. In the recently published MONALEESA-7 trial, cyclin-dependent kinase 4/6 inhibitors have been shown to have clinically and statistically significant gains in overall survival of premenopausal women with metastatic cancer. Thus, Asian countries including Korea, where the incidence of young-age breast cancer is high, should focus on providing endocrine therapy for premenopausal metastatic breast cancer patients and respond promptly through changes in the national health insurance scheme \[[@B22]\].

A continued increase in HR-positive breast cancer rate is a common phenomenon observed in foreign countries \[[@B19]\]. Although no clear cause has been revealed, increased obesity may contribute to increase in breast cancer incidence \[[@B23]\]. HR-positive breast cancer is a favorable prognostic subtype, and it is thought to contribute to an increase in early-stage breast cancer and improvement in breast cancer survival rate \[[@B10]\]. Furthermore, an increase in HR-positive breast cancer and early stage breast cancer provides a variety of adjuvant treatment options. This increase would contribute to the improvement of quality of life for breast cancer patients \[[@B24]\].

The pathologic stage of breast cancer continues to show a favorable pattern over time. The proportion of stage 0 and stage I accounted for only 38.1% of all breast cancers cases in 2002, but it exceeded 50% from 2010 onwards and continued to increase to 60.5% in 2017. The most important cause of this change is the expansion of health checkup. An interesting fact about stage distribution by age group is that there was a difference in stage distribution between the groups of \< 40 years, 40--59 years, and ≥ 60 years (*p* \< 0.001) ([Supplementary Figure 3](#S3){ref-type="supplementary-material"}). According to the Korean National Cancer Screening Survey, the breast cancer screening test rate is steadily increasing across all ages, including old age \[[@B25]\].

Additionally, a steady change was observed in the surgical procedure. The BCS, which was only 37.6% in 2002, increased to 67.2% in 2012. Although an increase in small-size breast cancer due to the expansion of health checkup could be the most important cause, the expansion of NACT would be one of the main causes \[[@B25]\]. However, it is well-known that the rate of BCS has not been increasing since 2012; rather, it has been decreasing, while the rate of mastectomy has been increasing. This phenomenon is e due to the expansion of breast magnetic resonance imaging, the development of breast reconstruction, the increase in genetic consultations, and the increased participation of patients in determining the surgical methods \[[@B26][@B27]\]. Unlike this recent trend, the KBCS registry data in 2017 showed an increasing tendency of the BCS, but it is difficult to determine whether such a result is a temporary phenomenon or the beginning of a new trend. The proportions of mastectomy and BCS vary according to country, region, and institution, as well as a patient\'s age, body mass index, and economic status, and the future pattern is uncertain \[[@B28]\]. In 2017, the proportion of mastectomy was the highest with 38%, 31.9%, and 31.6% in the group of \< 40 years, 40--59 years, and ≥ 60 years, respectively. Further studies are necessary to determine the contribution of genetic consultation, breast density, patient preference, and rate of multicentric tumor to this trend. The rate of reconstruction after mastectomy was the highest with 39.1%, 33.7%, and 9.4% in the group of \< 40 years, 40--59 years, and ≥ 60 years, respectively, as anticipated. To identify the change in the surgical procedure patterns, it will be necessary to analyze the data for the following several years.

Furthermore, a change was observed in the surgical patterns for axillary lymph node staging. Of 1,208 non-metastatic breast cancer patients with T1 or T2 who received BCS with N1, 440 patients (36.4%) underwent axillary lymph node dissection (ALND) after sentinel lymph node biopsy (SLNB), while 602 patients (49.8%) underwent SLNB only. The remaining patients underwent ALND without SLNB from the beginning. In 2015, 46.1% of 886 patients with the same conditions underwent ALND after SLNB, and only 36.0% underwent SLNB only. This is a meaningful statistic that is considered to reflect the era of American College of Surgeons Oncology Group (ACOSOG) Z0011 trial \[[@B26]\]. Of the 1,114 patients who received NACT, 873 patients (78.4%) underwent SLNB as axillary management. As shown in ACOSOG 1071 and SENTINA trials, SLNB after NACT has been adopted in practice at a high rate due to acceptable false negativity and a high success rate \[[@B27][@B28]\]. A recent study has reported that the application rate of the ACOSOG 1071 trial was 73% abroad, which is similar to the results of this study \[[@B29]\].

Despite many changes in stages and surgical patterns due to the expansion of medical checkups, the most significant and important change was in survival rate. The 5-year RSR of breast cancer diagnosed between 1993 and 1995 was 79.2%, but due to the continuous improvement, the 5-year RSR of breast cancer diagnosed between 2013 and 2017 was observed as 93.2%. The 5-year RSR of the local, regional, and distant stages of breast cancer diagnosed between 2007 and 2011 was 97.8%, 89.9%, and 34.5%, respectively, while the recent 5-year RSR of breast cancer diagnosed between 2013--2017 was 98.7%, 92.3%, 39.9%, respectively. Therefore, the survival gain was larger in distant and regional stages than in local stages. In the US SEER data, which can be compared with the data in the 1970s, the survival gain was the largest with 20% improvement in the regional stage and the smallest within 10% in the local stage \[[@B19]\]. The significant change in survival gains in regional and distant stages suggested that development in endocrine, chemotherapy, and target therapy have made significant contributions to improvement in breast cancer survival.

CONCLUSION
==========

The incidence rate of breast cancer in Korea is steadily increasing across all ages, and the proportion of early breast cancer continues to increase. The proportion of young breast cancer patients is higher in Korea than in the West, and this has a heavy impact on society as well as individuals and families. Thus, this issue requires active national attention. Furthermore, because there is a difference in the molecular subtype and surgical treatment of breast cancer by age, tailored treatments should be actively considered. To increase the accuracy of Korean breast cancer statistics, increased active participation in the breast cancer registry and accurate data registration is required.
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###### Supplementary Figure 1

Molecular subtype distribution according to age group.

###### Supplementary Figure 2

Trends in age distribution pattern of Korean female breast cancer.

###### Supplementary Figure 3

Stage distribution according to age group.
